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Oral clinical status and oral health-related quality of life: is socioeconomic position a 
mediator or a moderator? 
 
 
ABSTRACT 
Aim: To evaluate whether socioeconomic position exerts a mediating and/or moderating effect 
on the association between oral clinical measures and oral health-related quality of life 
(OHRQoL) in adolescents.  
Methods: The study analysed data on 5445 adolescents aged 15-19 years from the Brazilian Oral 
Health Survey (SBBrasil Project). Number of decayed and missing teeth, number of sextants 
with gingivitis DQGPDORFFOXVLRQZHUHDVVHVVHGWKURXJKRUDOFOLQLFDOH[DPLQDWLRQV3DUWLFLSDQW¶V
age, sex, OHRQoL and socioeconomic position were also collected. Monthly family income was 
XVHGWRLQGLFDWHSDUWLFLSDQW¶VVocioeconomic position and OHRQoL was assessed using the Oral 
Impacts on Daily Performance (OIDP). Moderation was tested using Poisson regression models. 
Structural equation modelling DQG6REHO¶VWHVWDVVHVVHGWKHPHGLDWLRQHIIHFWV  
Results: Oral clinical measures, OHRQoL and socioeconomic position were significantly 
correlated (P < 0.001). The moderator effect of socioeconomic position on the association 
between all oral clinical measures and OHRQoL was observed. The impact of all oral clinical 
FRQGLWLRQVRQDGROHVFHQWV¶2+54R/ZDVORZer in the low-family income groups than those who 
were better off. Socioeconomic position partially mediated the relationship between the four oral 
FOLQLFDOPHDVXUHVDQG2+54R/6REHO¶VWHVWFRQILUPHGWKHVHILQGLQJVP < 0.001). 
Conclusions: The findings suggest the importance of socioeconomic position as a moderator and 
mediator factor between oral clinical measures and OHRQoL. Disadvantaged adolescents are 
likely to experience poor OHRQoL due to oral conditions. The reduction of the impact of oral 
conditions on quality of life in adolescents may be enhanced by tackling social inequalities 
related to oral health. 
 
 
 
 
 
 
INTRODUCTION 
Oral health-related quality of life (OHRQoL) is a subjective multi-dimensional construct 
measuring the extent to which oral conditions impact on physical functioning, psychological, 
emotional and social well-being1. The importance of OHRQoL for dental practice and oral health 
policies has been acknowledged reflecting the increase of OHRQoL measures in oral health 
research1,2. Aspects related to such expansion include the recognition that OHRQoL measures 
DUH ³UHOLDEOH´, the development of validated instruments, and the responsiveness of OHRQoL 
measures to meaningful clinical changes3. During the recent decades OHRQoL indicators have 
been collected in different types of dental studies, including surveys, studies involving specific 
population groups, clinical trials, health services research, and cost-utility analysis4,5. 
The identification of predictors of OHRQoL has been considered a relevant topic in 
dental research. Poor clinical oral health status, demographic characteristics, psychosocial factors 
and socioeconomic conditions have been identified as predictors of OHRQoL in different age 
groups6-23. Previous studies involving children and adolescents have reported the potentially 
harmful influences of dental caries, dental trauma, missing teeth, gingivitis, and malocclusion on 
OHRQoL6,7,9,10-12,14,15,20-23. 2UDOGLVHDVHVPD\DIIHFWSHRSOH¶VZHOO-being and OHRQoL through 
symptoms status (eg. dental infection, dental pain), functional status (eg. eating and speech 
impairments), and emotional and social negative influences (eg. social interaction problems due 
to dental aesthetic concerns)3,7,8. Recent evidence has shown different mediating effects on the 
link between poor oral conditions and OHRQoL. For example, personal health practices and use 
of services mediated the relationship of decayed teeth and perceived treatment need with 
OHRQoL7. The influence of decayed and missing teeth on quality of life was mediated by 
functional status8. In addition, the association between caries experience and OHRQoL was 
mediated through psychological characteristics11. 
There is robust evidence to support that oral health disparities are influenced by social 
inequalities. Socioeconomic characteristics are important environmental factors that can 
QHJDWLYHO\ LPSDFW RQ FKLOGUHQ DQG DGROHVFHQW¶V OHRQoL. A recent systematic review on the 
impact of parental socioeconomic status and home environment characteristLFV RQ FKLOGUHQ¶V
OHRQoL suggests that children from more affluent families and with higher parental education 
had better OHRQoL16. In addition, low education and low household income were associated 
with worse OHRQoL in adolescents8,13,20. Studies on social determinants of oral diseases suggest 
that health inequalities related to clinical oral conditions are more common in socially deprived 
population groups24. Children and adolescents from lower socioeconomic families have poorer 
oral health than those who are better off when different clinical outcomes (eg. dental caries, 
gingivitis) and measures of social status (eg. family income, parental education, and occupational 
background) were considered25-27. 
The relationships between socioeconomic conditions, clinical oral status and OHRQoL 
have been investigated using different analytical strategies, including multivariable regression 
analysis13,17,18-20,22 and structural equation modelling7,8,11,15,19. In the latter statistical method, 
theoretical models have been tested to identify direct and indirect effects between biological, 
individual and environmental variables and OHRQoL outcomes3. However, the main aim of 
previous studies has been to investigate the determinants of OHRQoL and well-being.  
Socieoconomic status has been considered an important predictor of oral clinical status 
and OHRQoL7,8,10,12,13,15,17,18,20. In addition, socieoconomic status has been acknowledged a 
potential confounder on the relationship between dental status and OHRQoL10,12,13,17,18,20. 
However, far too little attention has been paid to the other possible roles of socioeconomic 
position on this relationship. It can be argued the influence of oral clinical status on OHRQoL 
may vary according to different socioeconomic groups suggesting a moderator effect of 
socioeconomic status on the association between oral clinical status and OHRQoL. Adolescents 
from better off socioeconomic background may experience higher impact on their OHRQoL 
despite having better oral health conditions. This might be explained because of the greater 
awareness of factors related to oral health and the pervasiveness effect of oral diseases on 
OHRQoL in these individuals. Previous research shows the relationship between clinical oral 
status and OHRQoL is alleviated in socially privileged populations6-8,18. A different perspective 
is to speculate that socioeconomic status mediate the impact of oral clinical status on OHRQoL. 
Based on this mediational model, adolescent¶VRUDOKHDOWKVWDWXVLVDFRQVHTXHQFHRIWKHLUVRcial 
position which in turn deteriorate their OHRQoL, suggesting the mediator effect of 
socioeconomic status. People living in social disadvantage are more exposed to economic 
deprivation and poor social ties, such as low social support and social isolation, which in turn are 
associated with poor oral health in adolescents28,29. The available socioeconomic resources may 
buffer the impact of oral clinical status on OHRQoL. For instance, adolescents from high 
socioeconomic status tend to live in higher health-promoting areas (eg. access to preventive 
dental care and water fluoridation) increasing the opportunities to engage in oral health-
promoting behaviours.  
Exploring the moderation and mediating effects of socioeconomic position on the link 
between dental status and OHRQoL is relevant for health care professionals and policy makers 
for different reasons. One is to raise the awareness and to highlight the importance of the 
development of strategies to reduce social inequalities to minimize the negative direct and 
indirect effects of oral diseases on OHRQoL. From the point of view of health policies, 
intersectoral actions aiming to tackle socioeconomic disparities would result in an overall 
improvement of population oral health and also would reduce the oral health gap between 
different socioeconomic groups. With these points in mind, the present study explored the 
mediation and modification effects of socioeconomic status on the relationship between oral 
clinical measures on OHRQoL in adolescents using the Wilson and Cleary conceptual model 
(Figure 1)3. Therefore, we can hypothesise that the association between clinical oral health 
measures and OHRQoL vary according to different socioeconomic status (moderator 
hypothesis). Another hypothesis is that socioeconomic status mediates the impact of poor oral 
health on OHRQoL. The above-mentioned gaps in knowledge prompted us to conduct a study 
using a representative sample of Brazilian adolescents to test (1) whether dental caries, missing 
teeth, gingivitis, and malocclusion are associated with poor OHRQoL; (2) whether 
socioeconomic position modifies the association between oral clinical measures on OHRQoL 
(effect of modification); and (3) whether socioeconomic status mediates the relationship between 
oral clinical measures and OHRQoL (mediation effect).  
 
METHODS 
Participants and sampling procedures  
The present study was carried using data from the Brazilian Oral Health Survey (SBBrasil 
Project) in 201030. A representative sample of Brazilian adolescents from urban areas of the 
country were clinically examined in their homes to estimate their oral health conditions. In 
addition,  demographic data, socioeconomic characteristics and OHRQoL were registered 
through interviews30,31. This study included all individuals aged between 15 and 19 years from 
the state capitals, the Federal District and Interior Municipalities who participated in the 
SBBrasil Project. 
The sample size of the Brazilian Oral Health Survey was calculated to estimate the mean 
of the number of decayed, missing and filled teeth (DMFT) using data from the 2003 survey 
considering 95% of precision (Confidence Interval of 95%) in each domain, a response rate of 
80% and design effect equal of 2 to account for complex sampling31. A probabilistic cluster-
sampling method was used in the SBBrasil Project to obtain a representative sample of the 
country, according to 32 domains, including the 26 state capitals, the Federal District and 5 
domains of the interior municipalities of each macro-region. A two-stage sampling was adopted 
in the state capitals and the Federal District. Thirty interior municipalities of the five macro-
regions were randomly selected through a three-stage process using the probability proportion-
to-size method. Sampling weights were calculated using the inverse probability equation and 
incorporated into the dataset afterwards. The weights (w) were calculated for each primary 
sampling unit of the sample. Further details of the sampling process are detailed elsewhere31. 
Data collection and pilot study 
Five hundred and seventy fieldwork teams collected the data through structured interviews and 
clinical oral examinations. Each fieldwork team was composed by one dentist and one healthcare 
worker (interviewer) from the Brazilian Public Health Care System. The interviewers underwent 
40 hours of training before the fieldwork data collection in order to conduct standardised 
interviews. Examiners also underwent 40 hours of clinical training before the clinical calibration 
study.  There were 10 teams in each state capital and the Federal District whereas the number of 
fieldwork teams in the interior municipalities varied from two to six, depending on the size of the 
city30. Pre-tested questionnaires were used to register demographic data, OHRQoL and 
socioeconomic position using Personal Digital Assistant equipments (PDA model P550) in 
SDUWLFLSDQW¶V KRXVHKROGV. The head of the family provided the information of socioeconomic 
position.  
A pilot study was conducted in two state capitals before the main survey to evaluate 
TXHVWLRQQDLUHV¶ IHDVLELOLW\ DQGXQGHUVWDQGLQJDQG WR FKHFN WKH ORJLVWLFSURFHGXUHV. In addition, 
H[DPLQHU¶VFRQVLVWHQF\FRQFHUQLQJFOLQLFDORUDOPHDVXUHments was assessed using the consensus 
technique for standardization28. Dental examinations were performed by 570 calibrated dentists 
who achieved  Kappa coefficient equal or over 0.65 during the calibration study30,32. 
 
 
Measures 
Oral health-related quality of life 
OHRQoL was measured using the Oral Impacts on Daily Performance (OIDP) questionnaire 
validated for the Brazilian population33,34. The OIDP questionnaire assess the impact of oral 
health status on daily life activities in the preceding 6 months according to nine items related to 
the performances on µHDWLQJDQGHQMR\LQJIRRG¶µVSHDNLQJDQGSURQRXQFLQJFOHDUO\¶µFOHDQLQJ
WHHWK¶ µVOHHSLQJDQG UHOD[LQJ¶ µVPLOLQJ ODXJKLQJ DQGVKRZLQJ WHHWKZLWKRXWHPEDUUDVVPHQW¶
µPDLQWDLQLQJXVXDO HPRWLRQDO VWDWHZLWKRXWEHLQJ LUULWDEOH¶ µFDUU\LQJRXW PDMRUZRUNRU VRFLDO
UROH¶µHQMR\LQJFRQWDFWZLWKSHRSOH¶DQGµGRLQJVSRUWV¶33. The participants were asked to inform 
whether each activity was affected by their teeth (code 1) or not (code 0). The OIDP severity 
score was analyzed as a discrete variable (OIDP extent) by counting the activities affected by 
oral health, ranging from 0 (no impact) to 9 (impact in all activities). 7KH&URQEDFK¶VĮDIRUWKH
OIDP in the 15-19 years-old age group was 0.78, 95% Confidence Interval (CI) 0.77-0.79.  
Socioeconomic position and demographic data 
Demographic data were age and sex. Socioeconomic position was assessed using monthly family 
income which is considered a relevant measure for social stratification to reflect material 
conditions in epidemiological studies35. Monthly family income was registered based on the 
number of Brazilian minimum wages per family and recorded as İ500 Brazilian reais (R$), 
R$501±1500, R$1501±2500 and  >R$2500. One Brazilian minimum wage was R$500 when the 
study was conducted and one Brazilian real corresponded to 0.586 US dollars.  
Oral clinical measures 
All oral clinical measures collected from adolescents who participated in the Brazilian Oral 
Health Survey (SBBrasil Project) were analysed30. They included dental caries, missing teeth, 
gingivitis, and malocclusion, and were collected according to the WHO guidelines for oral health 
surveys32. CompoQHQWV³GHFD\HG´DQG³PLVVLQJ´WHHWKRIWKHGHFD\HGPLVVLQJDQGILOOHGWHHWK
(DMFT) index were employed to assess the number of decayed and missing teeth. Component 
³ILOOHG´ZDVQRWFRQVLGHUHGLQWKHSUHVHQWVWXG\VLQFHILOOHGWHHWKGRHVQRWUHSUHVHQWDGiagnosis 
of a dental clinical condition or a measure of a current dental disease. Furthermore, there is no 
sound evidence to suggest that treated teeth may affect OHRQoL and therefore this measure 
should not be considered a biological factor according to Wilson and Cleary theoretical model. 
Gingivitis was recorded using the component bleeding on probing of Community Periodontal 
Index (CPI). The number of sextants with bleeding on probing for each sextant, ranging from 0 
(no sextant with bleeding on probing) to 6 (all the 6 sextants with bleeding on probing), was 
registered using a ball-end CPI probe32. The Dental Aesthetic Index (DAI) was used to assess 
malocclusion. The DAI score is computed by multiplying each of the ten components (occlusal 
traits) by their coefficients and then summing up the final score to a constant. Participants were 
classified as QR DEQRUPDOLW\ RU PLQRU PDORFFOXVLRQ VFRUH   GHILQLWH PDORFFOXVLRQ VFRUH
26±30), severe malocclusion (score 31±35), and very severe or handicapping malocclusion 
VFRUH32. 
Statistical analysis 
Descriptive results are presented for the total sample and according to monthly family income 
JURXSV³5 ORZ-IDPLO\LQFRPH´DQG³!5 KLJK-IDPLO\LQFRPH´ Participants 
from low and high family income groups were compared for continuous and categorical 
variables using Mann-Whitney test and Pearson Chi-square test, respectively. Nonparametric 
Spearman linear correlation was used to identify possible correlations between age, monthly 
family income, dental caries, missing teeth, gingivitis, malocclusion and OIDP extent. Monthly 
family income was analysed using the four categories in the correlation analysis. All other 
analyses considered monthly family income as a dichotomous measure, namely low 5 
and high ³!5family income. The modification effect of socioeconomic position on the 
association between each oral clinical measure and OHRQoL was assessed using Poisson 
regression according to three statistical models as follows. Model 1, unadjusted association 
between each oral clinical measure and OIDP extent. Model 2, Model 1 adjusted for age, sex and 
monthly IDPLO\LQFRPHDQG0RGHO0RGHOSOXVWKHLQWHUDFWLRQWHUP³oral clinical measure X 
monthly family LQFRPH´The statistical significance of interaction was tested using Likelihood 
Ratio tests between Model 2 (without interaction term) and Model 3 (with interaction term). 
Dental attendance was not included in the analysis since this variable was not statistically 
associated with OIDP extent. The median of OIDP extent did not differ between the categories of 
dental attendance variable (< 1 year, 1-2 years, > 2 years) (P > 0.05). Stratified analyses through 
multivariable Poisson regression was used to estimate rate ratios (RRs) and 95% CI between 
each clinical oral measure and OHRQoL adjusted by age and sex according to different 
socioeconomic position groups (low and high family income). Sample weights were used in the 
analyses due to the complex sample of the survey.  
The socioeconomic position mediator effect of oral clinical measures and OHRQoL was 
assessed according to Baron and Kenny criteria36: (i) oral clinical measure should predict 
OHRQoL, (ii) socioeconomic position should predict OHRQoL, (iii) oral clinical measure 
should predict socioeconomic position, and (iv) controlling for socioeconomic position, the 
association between oral clinical measure and OHRQoL should be reduced or no longer 
significant. Perfect mediation is established if the association between oral clinical measure and 
OHRQoL is reduced to zero. A series of structural equation models (SEM) was carried out 
considering the sample weights (STATA command ³>SZHLJKW @QRFDSVODWHQW´ to individually 
examine the mediation effect of socioeconomic position for each of clinical oral measure 
adjusted for sex and age37. The Sobel¶V test was used to assess indirect effects of the mediation 
models38. Mediation was assessed by testing the significance of the indirect effects using the 
bias-corrected bootstrap confidence intervals where multiple samples (n = 900) are randomly 
drawn from the original sample39. This method produces in less biased estimates under 
conditions of nonnormality. The bootstrap estimates and standard errors were estimated. SEM 
models were considered of good fit according to Coefficient of determinantion and Standardised 
Root Mean Square (SRMR) <0.08 criterion40. The significance level for all analysis was 5% (P = 
0.05). All statistical analyses were conducted using STATA version 14.0 (Stata Corporation, 
College Station, TX USA).  
Ethical aspects: The project was approved by the Brazilian National Council of Ethics in 
Research under protocol No 15498, in compliance with Brazilian National Health Council 
Resolution 196/96. All procedures performed in studies involving human participants were in 
accordance with the ethical standards of the national research committee and with the 1964 
Helsinki declaration and its later amendments or comparable ethical standards. Written informed 
consent was obtained froP DOO LQGLYLGXDO SDUWLFLSDQWV DJHG  \HDUV DQG RYHU RU SDUWLFLSDQWV¶
parents or guardians of those under 18 years of age included in the study.  
 
 
RESULTS 
The final sample comprised 5445 adolescents and younger adults (mean age = 16.84), 67.1% of 
whom were from low-income families. Missing data on monthly family income, DMFT, and 
DAI were identified in 320, 78 and 1046 participants, respectively. Thus, the analysed sample 
comprised 5052 participants for decayed teeth and missing teeth, 5445 participants for gingivitis 
and 4168 for malocclusion with complete data for the investigated variables. 
Descriptive characteristics of the sample according to family monthly income are 
presented in Table 1. Most participants were females (51.7%), and the mean of decayed teeth, 
missing teeth, the number of sextants with gingivitis were 1.71, 0.38 and 0.97, respectively. The 
mean OIDP extent was 0.99 and the prevalence of one impact on OHRQoL was 39.4%. The 
most prevalent performances affected by oral hHDOWK VWDWXV ZDV µHDWLQJ¶ %), followed by 
µFOHDQLQJ WHHWK¶  DQG µHPRWLRQDO VWDWH¶  7KH OHDVW DIIHFWHG performances were 
µVSRUWV¶  DQG µVRFLDO UROH¶ %). Demographic and dental clinical characteristics of 
adolescents significantly differed between family income groups (Table 1). Female adolescents 
were more common in the lower income group. The mean OIDP extent, the overall OIDP 
prevalence and the prevalence of the oral impacts on cleaning, smiling, emotional state, social 
contact and sports were higher for adolescents with low family income (Table 1).  
Spearman correlation was used to identify possible correlations between age, monthly 
family income, number of decayed teeth, number of missing teeth, number of sextants with 
gingivitis, DAI score (malocclusion) and OIDP extent (Table 2). Higher age (rho = 0.036), low 
monthly family income (rho = -0.126), number of decayed teeth (rho = 0.254), number of 
missing teeth (rho = 0.152), number of sextants with gingivitis (rho = 0.221) and DAI score 
(maloclussion) (rho = 0.168) were found to be significantly correlated with greater number of 
oral impacts (P < 0.05). Greater age (rho = 0.047) and high  monthly family income was also 
correlated (P < 0.05). 
The non-adjusted and adjusted analysis on the association between each oral clinical 
measure and the number of oral impacts is shown in Table 3. In the first models, decayed teeth, 
missing teeth, gingivitis, and malocclusion were statistically associated with OIDP extent (P 
0.001). In the second models, the association between each oral clinical measure and OIDP 
extent was adjusted for age, sex, and monthly family income. All oral clinical measures 
remained statistically associated with OIDP extent (P  0.001). The final models (models 3) 
tested the moderator effect of monthly family income on the association between each oral 
clinical measure and OHRQoL through incorporating the interaction term between the oral 
clinical measure and monthly family income. The interaction term and the independent variables 
were significantly related to OIDP extent for each oral clinical measure.  
Table 4 reports the adjusted Poisson regression on the association of decayed teeth, 
missing teeth, gingivitis and malocclusion with OIDP extent, stratified by monthly family 
income. Adolescents with worst clinical measures were more likely to have higher mean of 
OIDP extent in both family income strata. However, the impact of the investigated oral clinical 
conditions on adolescents¶ quality of life was lower in the low family income groups than those 
who were better off. Each additional tooth with caries was associated with an estimated 8% 
increase in the mean number of impacts in the low-income group and 14% increase in the high-
income group. The mean number of oral impacts increased by 11% and 18% for each additional 
missing tooth in the low and high-income groups, respectively. Number of sextants with 
gingivitis increased the likelihood of higher mean of number of impacts in adolescents by 16% 
and 25% in the low and high-income groups. Adolescents with a greater DAI score were 42% 
and 94% more likely to have a higher mean of OIDP extent compared to those with normal 
occlusion in the high and low-income groups. 
The structural equation modelling assessed the mediating effect of family income 
(mediator) between each oral clinical measure and OHRQoL (Table 5). Fit indices were 
SRMR=0.030 for decayed teeth model; SRMR=0.031 for missing teeth model, SRMR=0.030 for 
gingivitis model and SRMR=0.038 for malocclusion model. Poor oral clinical measures were 
VLJQLILFDQWO\ DVVRFLDWHG ZLWK LQFUHDVH LQ 2,'3 H[WHQW GHFD\HG WHHWK ȕ   241 (P < 0.001); 
PLVVLQJWHHWKȕ 261 (P < 0.001JLQJLYLWLVȕ 7 (P < 0.001DQGPDORFFOXVLRQȕ 
0.165 (P < 0.001). When mediation was controlled, oral clinical measures were associated with 
2,'3 H[WHQW GHFD\HG WHHWK ȕ   223 (P < 0.001 PLVVLQJ WHHWK ȕ   257 (P < 0.001); 
JLQJLYLWLVȕ 189 (P < 0.001DQGPDORFFOXVLRQȕ 145 (P < 0.001) (Table 5). The Sobel 
test indicated that socioeconomic position's role as a mediator of oral clinical measure¶s effect on 
OHQoL was significant (decayed teeth, z = 4.94, P  < 0.001; missing teeth, z = 4.69, P < 0.001; 
gingivitis, z = 4.64, P < 0.001; malocclusion, z = 4.18, P < 0.001). Since the four criteria were 
met and the standardized beta coefficient was reduced from 0.241 (without mediation) to 0.223 
(with mediation controlled) for decayed teeth; from 0.261 to 0.257 for missing teeth; from 0.197 
to 0.189 for gingivitis; and from 0.165 to 0.145 for malocclusion, this is evidence for a partial 
mediation effect of socioeconomic position between all oral clinical measures and OHRQoL. 
Thus, the effect of poor oral clinical conditions on OHRQoL was partially mediated by family 
income. The indirect effect of family income on the clinical measures-quality of life pathway 
was 0.018 IRU GHFD\HG WHHWK µZLWKRXW PHGLDWLRQ¶ PLQXV µZLWK PHGLDWLRQ¶ 004 for missing 
teeth, 0.008 for gingivitis, and 0.020 for malocclusion. This suggests that about 7% of the effect 
of decayed teeth on quality of life went through the mediator (socioeconomic position) and 93% 
(0.223/241) of the effect was direct. Similarly, 98% (0.257/0.261) of the effect of missing teeth, 
96% of the effect of gingivitis (0.189/0.197), and 88% of the effect of malocclusion 
(0.145/0.165) on OHRQoL was direct, and 2%, 4% and 12% went through family income, 
respectively. 
 
 
DISCUSSION 
Our findings support the hypotheses that decayed teeth, missing teeth, gingivitis and 
malocclusion, are associated with poor OHRQoL in individuals aged 15-19 years. The results 
further uphold the hypotheses that the negative effects of worst oral clinical conditions on 
OHRQoL among adolescents are influenced by socioeconomic context. The influence of oral 
clinical conditions on OHRQoL is more intense in the high socioeconomic group. In addition, 
the effect of worst oral conditions on quality of life was partially mediated by socioeconomic 
position. These findings are consistent with the clinical oral measures investigated. To our 
knowledge, this is the first study to explore the mediation and moderation of socioeconomic 
position influences on the relationship between oral clinical conditions and OHRQoL in 
adolescents. 
 The result of the association between oral clinical conditions and OHRQoL is consistent 
with previous research in children6,9,10,12,14,15,22, adolescents8,11,13,20,21,23, and adults7,18,19. For 
example, Foster Page reported a direct relationship between malocclusion and poor OHRQoL in 
adolescents, and that OHRQoL was indirectly predicted by dental caries experience11. In 
addition, more decayed and missing teeth directly predicted ORZ DGROHVFHQW¶V 2+54R/
functional status8. The other two previous studies involving oral clinical conditions and 
OHRQoL in adolescents also used the data from the Brazilian Oral Health Survey13,20. Although 
these studies have distinct objectives and adopted different statistical approaches, their findings 
also reported that untreated dental caries, missing teeth, gingivitis and malocclusion were 
associated with poor OHRQoL13,20. Other studies did not find poor oral health to be associated 
with OHRQoL in children41,42 and adolescents8. The lack of association between oral clinical 
conditions and OHRQoL might be related to the low levels of oral diseases in the studied 
samples, the statistical power of the studies or the low discriminative ability of the OHRQoL 
instruments used. 
OHRQoL has been associated with individual and environmental factors6-23. Of them, 
socioeconomic position has been investigated as a relevant predictor since previous research 
consistently reports the link between low socioeconomic status and poor OHRQoL in 
children10,15,16, adolescents8,13,20, and adults7,18,19. Socioeconomic position has been assessed as a 
predictor of OHRQoL according to Wilson and Cleary model3 and tested through Structural 
Equation Modelling7,8,15,19, as independent associated factor of OHRQoL using regression 
analysis10,12,13,18 and as confounder on the relationship between contextual determinants and 
OHRQoL assessed by multilevel modelling17,20. However, other studies on OHRQoL have not 
assessed SDUWLFLSDQW¶V RU their IDPLO\¶V social status6,9,11,14,21-23. The present study indicates the 
role of environmental conditions in studies investigating the predictors of OHRQoL is not simple 
since family income was both moderator and mediator of the relationship between oral clinical 
measures and OHRQoL. The findings provide new insights and suggest that socioeconomic 
position may influence the extent and nature of the relationship between oral clinical measures 
and OHRQoL in adolescents. 
The association between poor oral health and OHRQoL was consistently stronger in the 
high-income group when different oral clinical measures were tested. This finding was 
somewhat unexpected since there is a vast literature on the inverse relationship of socioeconomic 
status with oral health and OHRQoL7,8,10,13,15,16,18-24. There are possible explanations for these 
findings. Adolescents from disadvantaged families, despite their poor oral health, may have not 
been attending dental services regularly as a consequence of low educational level and low 
health literacy43,44. As a consequence, they tend to be less aware of their oral problems and are 
less likely to perceive their oral condition as an issue for their OHRQoL than those from better-
off families whose dental attendance is more frequent43,44. Socioeconomic position does appear 
to mediate the pathway from dental clinical measures and OHRQoL, even though dental clinical 
measures have stronger direct effects on OHRQoL.  
The findings of the present study have important implications for dental care services, 
oral health promotion and public policies. Nonetheless, they should be interpreted taking into 
account the structure and organisation of the national health care system and the high levels of 
social inequalities in Brazil. Our results point out that the provision of oral health care aiming to 
improve DGROHVFHQW¶Vdental clinical status and OHRQoL should consider the high levels of oral 
health inequalities and the large variations of income inequality between cities existing in the 
country18. For instance, regions and cities with high levels of social inequalities and therefore 
ZLWK SRRU SRSXODWLRQ¶V RUDO KHDOWK PD\ H[SHULHQFH D ORZHU RU VLPLOar demand for dental care 
services than those with low levels of oral diseases. This is because the considerable variation in 
oral health care needs between cities maybe due to socioeconomic discrepancies rather than oral 
diseases disparities. However, this may be a fallacy resulting from the moderating effect of 
socioeconomic status between dental clinical status and OHRQoL since the latter is a reliable 
measure of oral health needs33,34. Improving access to primary dental care and oral health 
promotion actions to underprivileged population groups can reduce the social inequalities related 
to oral health disparities across socioeconomic groups. Nonetheless, the limitations of primary 
and secondary dental services availability in explaining dental treatment needs in Brazil has been 
acknowledged45. Adolescents living in deprived areas and those from low-income families are 
more likely to engage in damaging oral health-related behaviours (eg. smoking, poor diet), which 
reinforces the importance of the social environment on shaping the oral health of the population. 
Thus, inter-sectoral public policies through collaborative efforts involving public health 
professionals and researchers, policy makers, practitioners, and the public are required to reduce 
oral health inequalities and therefore enhance DGROHVFHQW¶V oral health status and OHRQoL at 
population level. 
Adolescents from wealthy families might notice a worst emotional state and face more 
social interaction problems due to dental aesthetic concerns which in turn result in poorer 
OHRQoL. This suggests that there may be other individual and environmental aspects that are 
also important mediators and/or moderators of the relationship between oral clinical conditions 
and OHRQoL. For example, psychological characteristics, including mental health, self-esteem, 
propensity to somatisation and perceptions of body image mediated the effect of decayed, 
missing, or filled surfaces on OHRQoL in adolescents11. In addition, other psychological factors 
such as sense of coherence, self esteem, dental coping beliefs and dental anxiety were directly 
and/or indirectly linked to OHRQoL7,8,15. The mediating and/or moderating effect of 
psychological characteristics on the influence of physical health on health-related quality of life 
(HRQoL) was reported. Parent depressive symptoms and family structure moderated the effect 
oIERG\PDVV LQGH[ %0,RQFKLOGUHQ¶V+54R/46. Body image and self-esteem mediated the 
relationship between BMI and HRQoL in adolescents47. Future research should examine 
psychological variables as moderators and mediators of the effects of clinical oral measures on 
OHRQoL. 
Some limitations must be acknowledged. Firstly, demographic and socioeconomic 
characteristics, oral clinical measures and OHRQoL were obtained using a cross-sectional 
design, which limits possible causal inference. Secondly, OIDP questionnaire is considered a 
distinct OHRQoL instrument that evaluates ultimate functional impacts on the ability to perform 
physical, psychological and social activities2. Thus, although OIDP considers relevant aspects of 
an LQGLYLGXDO¶VSHUIRUPDQFHLQIOXHQFHGE\RUDOFRQGLWLRQVWKHGLVFULPLQDWLYHDELOLW\RI2,'3LV
subject to criticism. Thirdly, monthly income was not equivalised to adjust for the number of 
people in the household. Fourthly, oral health-related behaviours and dental insurance were not 
considered in the analyses since these variables were not collect in the Brazilian Oral Health 
Survey. Finally, our results cannot be generalized to adolescents from other age groups. 
Our results suggest that socioeconomic position influences the strength and partially 
explain the impact of different oral conditions on OHRQoL in adolescents. The reduction of 
social inequalities and narrowing of income differentials seems particularly relevant to improve 
oral conditions and OHRQoL as well as to reduce the oral health gap between socioeconomic 
groups. Oral health policies and dental care planning could be more effective in the prevention 
and reduction of oral diseases and to improve OHRQoL through intersectoral actions aiming to 
alleviate social inequalities. 
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Table 1. Demographic and socioeconomic characteristics, oral clinical measures and OHRQoL 
(OIDP); comparisons between family income groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
